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Reduction of dislocation density using in situ deposited SiN intermediate layers in 
AlGaN/GaN heterostructures gro^n by MOVPE on SiC substrates. 

For high perfomance GaN based optoelectronic devices such as blue laser diodes GaN layers 
with high crystalline quality and low defect density are required. With standard metalorganic 
vapor phase epitaxy techniques typical defect densities in the range of 10^ cm"^ can be 
achieved on SiC substrates. 

The defect density can be reduced with an in situ method [1] by depositing an intermediate 
SiN layer. By treating AlGaN respectively GaN layer with NH3 and SiH4 the surface is 
fractionally covered with SiN. Lateral overgrowth of this structure leads to the reduction of 
defects. 

SiN intermediate layers have been grown on n-doped AlGaN and GaN films by MOVPE on 
SiC substrates. SiN growth temperature as well as growth pressure of the overgrown (Al)GaN 
layer have been varied to study the influence on defect density and morphology. The density 
of edge dislocations has been reduced by a factor >10. 

The samples were chk-acterized by optical and secondary electron microscopy and XRD 
measvu-ements. Dislocation density was determined by hot wet chemical etching with 
phosphoric acid [2] and atomic force microscope measiurements. Propagation of dislocations 
were analyzed by transmission electron microscopy. 
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Claims: 

1. GaN based semiconductor device comprising a AlGaN/GaN heterostructure, 

having an SiN intermediate layer being in situ deposited in said AlGaN/GaN heterostructure. 

2. Method for fabricating a GaN based semiconductor device comprising a AlGaN/GaN 
heterostructure, wherein 

the defect density is reduced by in situ deposition of an SiN intermediate layer in a 
AlGaN/GaN heterostmcture. 



